A K-band (18-25 GHz) reflected-wave ruby maser (Moore and Clauss 1979) has been borrowed from the National Radio Astronomy Observatory! for radio astronomy use on the NASA 64-m antenna of the Deep Space Network at the Tidbinbilla Tracking Station, near Canberra. The purpose of the installation is to provide additional sensitive spectral line, continuum, and VLBI capabilities in the southern hemisphere. Previous measurements at 22.3 GHz (X = 13.5 mm) determined that the Tidbinbilla 64-m antenna has a peak aperture efficiency of ~22o/i, a well-behaved beam shape and consistent pointing (Fourikis and Jauncey 1979) . Before installing the maser on the antenna a cooled (circulator) switch was added to provide a beam-switching capability, and a spectral line receiver following the maser was incorporated.
The system was assembled and tested at JPL in late 1980 and installed at Tidbinbilla early in 1981. We give here a brief description and present some of the first line observations made in February and March 1981. Extensive line and continuum observations are planned with the present system and a program is under way to determine the telescope pointing characteristics. *On leave from the National Radio Astronomy Observatory, Green Bank, WVa. tThe National Radio Astronomy Observatory is operated by Associated Universities Inc., under contract with the National Science Foundation.
Instrument Description A block diagram of the receiving system is shown in Figure 1 . The antenna is illuminated by two single-hybrid-mode feeds modified in the Division of Radiophysics from a JPL 15 GHz design; the polarization is left-hand circular. These horns are mounted at the Cassegrain focus and provide illumination of the full 64-m aperture. The beams are offset symmetrically in azimuth by 2' .6 arc on the sky. At 23.7 GHz the measured beamwidth at 55° elevation is 45" arc.
A cryogenic switch is mounted at the maser input and in the same Dewar and provides a beam-switching capability that is novel in low-noise systems. The cooled switch is machined from titanium to minimize eddy current heating generated during the switching cycle, and switching times between 2 and 5 ms have been achieved. The insertion loss is <0.5 dB with an isolation of 17 to 20 dB across the tuning band.
The maser provides 30 dB of gain with an instantaneous bandwidth of -1 5 0 MHz and is tunable over the range 18-25 GHz (Moore and Clauss 1979) . At present Gunn oscillators provide tunable and lockable local oscillators over the range 21.9 to 25 GHz. Measured zenith system temperatures are in the range 60 to 80 K depending on the weather, and the observed total power stability is typically <0.1 dB over 30 min.
Spectral analysis is provided by a 256-channel digital FFT (fast Fourier transform) spectrometer with a maximum bandwidth of 10 MHz and also by a wideband 36-channel filter bank system. Both are interfaced with an HP 9825 desk top computer which controls the data collection, beam switching and display.
A complete performance evaluation of this system has not been carried out at this time, primarily because of the lack of a good continuum receiver. However, using hot and cold loads held in front of the horns and using Jupiter as a calibration source, the system temperature is measured to be ~ 60 K in 
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Contributions 263 clear weather. Under these conditions a 2 Jy feature can be detected at the 4CT level in 30 s with 40 kHz resolution, making this presently the most sensitive system at this frequency in the southern hemisphere.
Observations During February and March 1981 spectral line observations were carried out near 22 GHz for water vapour sources and near 24 GHz for ammonia sources. For the water vapour observations beam switching between the main beam and the reference beam at a 4 Hz rate was used. The beam-switching technique was not used for ammonia because of its wide angular distribution throughout the galaxy; instead, each 4-min on-source observation was followed by a 4-min reference observation at a position several minutes of arc away and clear of any obvious continuum sources. H 2 0 Sources. The water vapour observations were made in the direction of known southern OH and H 2 0 maser sources. All of the previously detected water line sources we examined were detected. In addition two new water vapour maser sources were discovered, G301.1 + 1.1 and G308.9 + 0.1. The spectrum of G301.0 + 1.1 is presented in Figure 2(a) . Observations of the Parkes source G305.4 + 0.2 presented in Figure 2 (b) show it to be spatially resolved. The high-velocity feature at -90 km s" 1 that was found by Batchelor et al. (1976) appears in the Tidbinbilla reference beam (and hence appears as a negative feature), accompanied by a component at -40 km s" 1 . These spectra are reproductions of the data produced at the telescope and have not had baselines removed.
Ammonia Sources. Six ammonia sources were found: G291.3-0.7, G305.4 + 0.2, G322.2 + 0.6, G327.3-0.5, G333.6-0.2 and G268.4-0.8. Spectra of two of these sources, G291.3-0.7 (RCW 57) and G305.4 + 0.2 are presented in Figure 3 . Both show clearly the presence of the quadrupole splitting satellite lines which will allow the determination of NH 3 optical depths in these clouds. An analysis of the conditions in the ammonia clouds is presently under way.
Many people contributed to the successful installation of the K-band maser on the 64-m telescope at Tidbinbilla. We would especially like to thank M. S. Roberts at NRAO for making the maser available to us. The Director of Tidbinbilla, T. Reid, and A. Bailey, J. Duncan, J. Murray and other Tidbinbilla staff contributed greatly to the installation and operation of the system. This paper presents the results of one phase of research carried out at the Jet Propulsion Laboratory, California Institute of Technology, under contract NAS7-100.
Introduction
The arrangement whereby the front end of a radio astronomical receiver is located at the focal plane of a paraboloidal telescope causes the incoming waves to be reflected between focal plane and vertex. The result is a sometimes simple, sometimes complex wave pattern on the output of an associated spectrometer and is known as baseline ripple.
The uncertainty in the baseline for spectral-line observations is particularly severe for large radio telescopes, because of the rapid ripple period. For the Parkes 64 m telescope whose focal distance is 26.5 m the fundamental period of the ripple is 5.7 MHz. However, the many complete cycles present in a data set covering 100 MHz of spectrum permit an accurate harmonic analysis solution to the baseline. Only components down to a specified period (2MHz) are subtracted from the data so that wanted narrower features are preserved by the process.
Various schemes (Poulton 1974 , Padman 1977 , 1978 have been used to reduce the baseline ripple on the Parkes telescope. These include the vertex cone, vertex plate, focal plane absorber, dual hybrid-mode feed, and each have been successful to some extent. In a recent study, Williams and Thomas (1980) , the scattered energy from the focal plane is reduced by the use of a surface polarizer surrounding the feed. This technique is successful in reducing the ripple amplitude, AT, by the expected theoretical factor of two. To improve this further would necessitate eliminating the last 7<7o of the scattered signal from the focal cabin and cabin support-leg area. If this together with the reflection from the feed-receiver interface could be reduced to a value of say, l"Io, the ripple, which is proportional to the scattered signal amplitude, would be reduced by a factor of y/7 = 2.6. 
